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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high- voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in two adjacent 
wells. 



(57) Pe$epaT 

npe&noxeH cnoco6 pa3pa6oTKw He<t>Tera30Bbix MecTopocaeHnui n 
yBe/iuneHUfl deneHu n3B/ieHeHHH He<$™ n ra3a, cor/iacHO KOTopoMy b 
CKBa)KHHax, npo6ypeHHbix Ha MecTopoxAeHUin, pa3MemaioT 3/ieicrpoAbi, 
repMeTH3npyjoT nx naicepaMw \a noAatOT k s/ieicrpoAaM nepeMeHHbirt, nocToaHHbM 
u/iu uiMny/ibCHbiui tok BbicoKoro HanpflxeHnq, oT/ii/iMaiownrtcq TeM, mto 
CKBa>KHHbi repMeTH3npyioT natcepaMn Ha ypoBHe kpob/ih n/iacTOB, n noc/ie nojaann 
3/ieKTpnsecKoro TOKa pery/inpyiOT napaMeTpw TOKa n HanpaxeHna n/nnn B3auMHoe 
pacno.noKeHUte 3/ieiapoAOB aha o6ecneseHnq 803HHKH0BeHna 3/ieKTpuHecKOrt Ayrn 
Me*Ay 3/ieiapoAaMH, pa3MemeHHbiMH b, no MeHbiuert Mepe, oahow CKBaxuHe i/i/im 

MexAy 3/ieKTpOAaMH AByx COCeAHHX CKBaXUtH. 



HCKJUOHHTEJIbHO flJIfl IJEJEEft HH<t>OPMAUHH 



KoflM, Hcnojrayeu&ie an* odaraaneHHa cTpaH-^uzeHOB PCT Ha THryjibHMX .THcrrax Sponnop, b KOTopux ny6.TH- 
KyKJTca MeawyHapoflHHe aasBKH b cooTBercreHH c PCT. 
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Cnoco6 pa3pa6oTKM He0Tera3OBbix MecTopoxjaeHMM 
n yBe^MMeHUfl cieneHu i/i3B/ieHeHHH HecfcTH n ra3a 



Qfi/iaCTb TeXHMKH 

H3o6pereHne othochTca k o6nacTn tophom npoMbiw/ieHHocTui, a t/wieHHo, 
10 k cnoco6aM pa3pa6oTKn \a yaenmenwa creneHU n3B^eseHMfl no/ie3Hux 
ncxonaeMbix H3 3eMHbix Heap n, 8 nepByio onepeAb, He<t>m \a ra3a. 

flpefllljgCTBYIQUlHfl yPQBSHb TeXHUKU 

H3BecTHbi cnoco6bi pa3pa6oTKw n yBe/inneHUfl CTeneHU n3BJieseHH9 He0n/t 
15 n ra3a H3 anacroB MecTopoxaeHwSi c noMombio noAasn b ruiacTbi ropflneCi BOjabi 
nnn neperpeToro napa ann noBbiweHna BHyTpunnacTOBoro AaB/i eHH9 n 
TeMnepaTypbi, mto noBbiuiaeT npwTOK He<t>Tn n ra3a k cKBaxuHaM, npo6ypeHHbiM 
Ha n/iacT. Taicne cnocofibi flB/i?iioTcfl BecbMa TpyiioeM khm h h no3Bon?itoT 
yBennHHTb CTeneHb n3BJieseHHfl He<t>™ n ra3a To/ibKO Ha 10-20%, hto flB/ifleica 

20 HeaOCTaTOHHblM. 

Hai/i6onee 6^h3kmm aHa/ioroM . npextnaraerwioro n3o6peTeHn« SB/iaeTca 
a/ietapoTepMUHecKnw cnoco6 aoSwhw nefyTiA, BtaiJonaramuM 6ypeHne Ha 
MecTopoxaeHi/iH cKBaxnH, pa3MeiueHne b hux a/ieicrpoAOB, repMeTW3am/tio 
cKBa>KHH na<epaMn n nonany k a/ieicrpoflaM s/ieicrpuMecKoro TOKa (cm. naieHT 

25 CUJA No 2795279, 1957r.). Ilput npoxoweHnn 3/ieKTpnsecKoro too nepe3 
npojiy ktmbh bM njiacrr nponcxoAW pa3orpe8 nnacTa c noc/ienyioiuuM 
TepMnnecKUM pa3JioxeHneM roprasnx seoiecTB c o6pa308aHneM KOKcoBoro 
ocTaTKa. OflHaKO stot cnocoS Taioce He o6ecnesnBaeT aocTaTOHHoe ysennneHue 
deneHU nsB/ieneHUfl He<t>Tn, ra3a n Apyrwx no^e3Hwx ncKonaeMwx n3 anacTOB, 

30 PacxpbtTHe i/i3o6peTeHna 

3auiaMeii, Ha peweHne kotopow HanpaB/ieHo HacTOfliuee ui3o6peTeHne, 
flB/iaeTCfl noBbiiueHne acfccfceKTHBHocTw pa3pa6oTKH He<f)Tera30Bbix 
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MecropoxcaeHUM 3a cneT 3HasnTe/ibHoro yBe/inHeHUfl creneHu n3B/ieHeHiiH 
Hec})Tn, ra3a n Apyruix no/ie3Hbix ncKonaeis/ibix M3 n/iacTOB. 

flocTaB/ieHHaa 3aAasa pewena s cnoco6e pa3pa6oT«n HecJ)Tera308wx 
MecTopoxzLeHnw, KOTopbiM BJoiioHaeT b ce6« cnenyioiHyio noc/ieAOBaTe/ibHocTb 
5 onepauw/i. B ctcsaxuHax Ha HecJ)Tera30B0M MecTopo>KASHnn, npo6ypeHHbix ao 
noHBbi Hect>TeHOCHoro (ra30HocHoro) anacTa pa3MeinaioT aneiapoAbi, 3aTeM 
repMeTH3npyioT cKBaxuHbi c noMombio n38ecTHbix ycTportcTB * naKepos Ha 
ypoBHe kpobjih n/iacToe, h noAatoT Ha 3neicrpoAbf nepeMeHHbm, nocTOHHHbiui 
n/ii/i nMny/ibCHbiw 3/ieKTpnsecKHM tok BbicoKoro HanpqxeHuia. 3aieM 
10 perynnpytoT napaMerpbi sennnnHbi TOKa n HanpqxeHt/m v\/v\nv\ B3auiMHoe 
pacno/ioxeHne 3/ieKTpoAoe A/ifl o6ecneseHnq B03HMKH0BeHns s/ieiapusecKoi/i 
Ayrn MexAy 3/ieKTpoAaMw, pa3MemeHHbiMn b, no MeHbiuew Mepe, oahow 
CKBaxune nnn MexAy s/ietapoAaMn Aayx coceAHnx cKBaxnH, 

B KanecTBe 3/iexTpoAOB MoryT 6biTb ncno/ib30BaHbi o6caAHbte Tpy6bi 
15 cKBaxnH, Apyrue Meraji/inHecKwe KOHCTpyKunn cxaaxnH (6ypoBoi* ctbb , ctbb 
da/ibHbix Tpy6 w Apyruie), n/in cneuna/ibHO pa3MemaeMbie A/ifl otoi/i uenn 
3neKTponpoBon^mne KOHCTpyKituw. 

3 c/iynae, ecnn HeooxoAUMO ysennHHTb CTeneHb n3B/ieHeHna He<t>Tn, ra3a 

TO/lbKO M3 OAHOM CKBaXUHbi, TO TO K flOflaiOT TOflbKO Ha 3JieKTpOAbl 3T0M 

20 cKsaxMHbi. npu 3tom 3/ieKTpnHecKyio nyry uenecoo6pa3HO 3a>KnraTb 
nocpeacTBOM pacnnas/ieHUfl scTaBKH MexAy 3/ieKTpoAaMH nnn pa3BeAeHneM 

KOHTaKTOB 3/ieKTp0A0B B 3T0M CKBaxUHe C OAHOBpeMeHHbiM nOBbitUeHMeM 

HanpflxeHUfl noAaBaeMoro too. Ecjiw o6pa6oTKe noABepraeTca secb n/iacT, to 
3/ieKTpnHecKyra Ayry ue/iecooopa3HO 3axnraTb nyTeM npeAfiapnTe/ibHoro 
25 pa3orpesa a/ietcrponposoAHoro c/ioh n/iacTa i/mw nyTeM npo6os npoMexyTKOB 
r/exAy 3/ieKTpoAaMH AByx coceAHnx cKBaxuiH npu noBbiuieHnn Hanpqxennq na 

r;nx. 

fla/iee, nocne 3axwraHwa 3/ieKTpnsecKOi/i Ayrn b nepBbix AByx coceAHnx 
CKBa;Knnax HanpqxeHne 3axnraHnq aneKTpuMecKow Ayrn MOxeT 6biTb noAaHo Ha 
30 3ne<TpoAbi. pacnonoxeHHbie b Apyrux coceAHnx CKBaxuHax MecTopoxAeHnq, n, 
t3khm oopa30M, 3axnrafOT 3/ieKTpwHecKwe Ayrn MexAy coceAHUMM 
CKsaxunaMn Ha pa3/innHbix ynacTKax MecTopoxAeHwq. 3aTeM 3/ieKTpnsecKue 
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Ayrn nepeMematoT b npocTpaHCTBe nnacTOB b Heo6xoAHMOM nopnjiKe h 
noc/ieAOBaie^bHOCTn, ana Hero noAaioT HanpaxeHne 3a>KnraHi/ifl Ayr Ha 
3/ieKTpoAbi HOBbix coceAHnx CKBaxMH MecTopo>KAeHnq n oTioiKDsaoT Hanpq)KeHne 
MexAy TeMn CKBaxuHaMn, Ha KOTopbix 3/ieiorpnHecKne Ayn/i yxe ropenn. 

5 noc^eAOBaTe/ibHOCTb noAtoiioHeHnq hobwx cKBaxnH k npoueccy ropeHnq 
3/ieKTpnnecKMX Ayr b n/iacrrax onpeAeflflicrr nw6o wcxoah H3 bo3moxhoctw 
paBHOMepHort o6pa6oTKn mmh Bcetf rmoiuaAn rviacTos Ha a3hhom 
MecTOpo>KASHHH, /in6o B onynaflx anoxHbix reo/iorwHecKWx ycnoBnui 3a/ieraHi/m 
n/iacTOB MecTopoxAeHUfl kcxoah H3 ocoSeHHocTew 3a/ieraHHfl nnacTOB. 

10 BpeM9 BHyTpuin/iacTOBoro ropeHWfl a^eiapusecKHX Ayr Ha pa3/inHHbix 

MeCTOpOJKAeHUflX 6yAeT pa3/lHHHblM B 3aBHCUM0CTH OT 4)H3WKO-MexaHHHeCKHX, 

3/ieiapnHecKMx xapaKTepucTMK anacTOB, cocTaea m BHAa no/ie3Horo 
i/icKonaeMoro, HanpflxeHHO-Ae0opMnpoBaHHoro cocTo^HUfl caMux rmacTOB n 
BMemaiOLUnx wx ropHbix nopoA, reojiornnecKHX ycnoBHti 3aneraHna nnacTOB n 

15 p*Aa Apyrux (JjatcropoB. B KaxAOM KOHKpeTHOM c^ynae Bpewfl ropeHnq 
3jieKTpnHecKuix Ayr (yie>KAy coceAHUMH CKBaacuHaMM b rmacTax m ecTo p okash h v\ 
ycTaHaB/inBaioT 3KcnepnMeHTa/ibHbiM nyieM c oAHOBpeMeHHWMH 3aMepaMn 
BHyipunnacTOBoro AaB/ienuq w TeMnepaTypbi,. a TaKxe nyTeM /ia6opaiopHoro n 
MaTeMaTMnecKoro MOAennpoBaHi/ia AaHHoro npouecca 8 3aAaHHbix yc/i08Hflx 

20 a/iw AOCTuxeHUA MaKCMManbHoro actxfeeicra v\ yse/inneHUfl CTeneHu n3B/ieHeHi/ia 
no^e3Hbix ncKonaeMbix n3 rmacToe. B Heo6xoAHMbix cnynaflx B03MOXHa 
MHoroKpaTHa^ o6pa6oTKa nnacTOB 3/ieiapnHecKHMn Ayraiun nepe3 
Heo6xoanMbie BpeMeHHbie nHTepBanw noc/ie UHTeHCHBHOft Ao6binn no/ie3Hbtx 
ncKonaeMbix n3 nnacTOB, HanpuMep, HTo6bi noAAepxaTb 3aAaHHbie nnn 

25 Heo6xoAHMbie AaB/ieHua h TeMneparypbi He<})™ w ra3a b rmacTax a/ih 
Han6o/iee noriHOui nx OTKasKn H3 Meciopo)KAeHnq. 3to ocodeHHO atcryanbHO a 
cnynae Aoobisn n3 rmacTOB Ba3Kott h60th ujih npn OTKasKe ra3a n3 
B/iaroHacbimeHHbix CKBaxwH c hh3kmm nnacTOBbiM AaB/ieHiteM, Ta< kbk ra308bie 
CKBaxuHbi b TaKnx cnynaflx MoryT caM03aAaB/inBaTbcq boaom, nocTyna joined M3 

30 rmacTOB Bwecte c ra30M. 
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neoeseHb (buir yp neoTexefl 

CymHocTb n3o6peTeHnq noflCHaeicfl Ha nepTexax, rAe: 

Ha cfcur. 1 n3o6paxeH pa3pe3 MaccuBa ropHbix nopofl, cxeMa 
pacnonoxeHna naKepoB w a/ieiapoAOB a CKBaxuHax n npouecc 3axwaHuq 
3/ieKTpnMecKO^ Ayrn; 

Ha cfenr. 2 nputBejaeHa cxeMa nepeMemeHna w pa38opoia 3/ieicrpnHeciaix 
Ayr b npocTpaHCTBe n/iacTa Ha MeciopoxAeHMH no/ie3Hbix ncxonaeMbix. 

Ra pnaHThi Qcvu ierTaneHnq H3o6oeTeHUfl 

Ha He(J)Tera30B0M MeciopoxAeHHu (cfcur. 1 ) anacT a noAaB/ifltomeivi 
6o/ibUJHHCTBe c/iynaeB wvieeT c/ioxHoe c/iowcToe dpoeHne n coctout h3 
ra30HOCHoro c/ioa 1 , HecfrreHOCHoro c/ioa 2, boaohochoco c/ioa 3 b nosBe 
n/iacTa, OAHoro win HecKO/ibKnx npon/iacTKOB 4, pacno/ioxeHHbix s 
pa3^nMHwx c/ioax n/iacTa n, same Bcero, i/iMejownx 6o/iee Bbicoicyio 
3/ieKTponpoBOAHOCTb, seM caM nnacT. Ha 0nr. 1 wfypow 5 o6o3HaweHbi 
na<epbi t KOTopbiMu cKBaxnHw A n 5 HaAexHo repMeTH3upyioTca, Hio6bi 
nepeKpwTb aocTyn tcnc/iopoAa B03Ayxa b rinacT b npouecce ropeHMfl 
a^etcrpuHecKnx Ayr. KpoMe 3Toro, naKepw c/iyxaT jxnx raiueHnq b CKBaxuHe 
3/ieKTpornApaB/inMecKoro yAapa, B03HHKaiomero npu pa3xnraHun Ayrn s 
KaxAOM OTAe^bHoPi CKBaxuHe. flaxepbi i/i3B/iei<aiOTCfl H3 cKBaxuH noane 
oKOHnaHUfl o6pa6oTKM n/iacTa 3/ieKTpnMecxuMn AyraMn Me>KAy coceAHnwn 
cKBaxuHaMM, a ao 3Toro anyxaT eme n 3annyujKaMn ana Hecfe™ n ra3a, 
AaB/ieHne n TeMnepaTypa KOTopbix noc/ie oGpadoncn n/iacTOB 3/ieKTpnHecKHMH 
AyraMU pe3Ko B03pacTaeT. 

06caAHwe Tpy6bi 6 b OTAe/ibHwx c/iynaax MoryT 6biTb ncno/ib30BaHbi b 
KasecTBe oAHoro H3 3/ieKTpoAOB, mto HMeeT MecTo Ha CKBaxuHe A. 
3neKTpnsecKHi4 tok MoxeT Taicxe noABOAHTbcq k s/ieicrponpoBOAHOMy cnoio b 
n/iade no CTaBy H3 MeTa/uinMectcnx Tpy6 14, 6ypoBOMy CTaBy unn APyrowy 
3/ieicTponpOBOAHOMy o6opyAOBaHnto CKBaxuH. B CKBaxuHW MoryT 6biTb Taicxe 
ycTaHOB/ieHbi cneuwa/ibHbie 3/ieicrpoAbi 7. Ha cjwr. 1 unc}>port 8 o6o3HaMeHa 
3/ieKTpnHecKaa Ayra b CKsaxuHe A MexAy 3/ieicrpoAOM n o6caAHOw Tpy6ort a 
KanecTBe BToporo 3/ieicrpoAa npu ee 3axnraHnn TO/ibKo b oahom CKBaxuHe A, 
unct>port 9 o6o3HaMeHa aneKTputMecxaH Ayra b npeAe/iax n/iacia MexAy AByMfl 



i 
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coceAHUMH cKBaxuHaMM AnB.a uncfcpofi 10 - anetopuMecKafl ayra Mex/iy AByM* 
3/ieiapoAaMM 7 To/ibKO b oahoui coaxuHe G npn ncno/ib30BaHutw nnaBKOw 

BCT3BKH, COeAUHflKDlUeM 3/ieKTpOAbl 7 AH* 3aXfiraHH?l AyrM. BblCOKOBO/lbTHbie 

xa6e/in 11, nepeAaiomne tok BbicoKoro HanpaxeHna Ha anetcrpoAbi 7, 
5 noACoeA^HeHw k nepeABuxHbiM MHAyKUnoHHbiM cmkocthm unit moiuhum 
KOHASHcaTopaM, mjii/i ncTOMHUKaM nMny/ibCHoro HanpaxeHwfl 12 Ana 
HaKonneHnq a/ietapuHecKOM 3Heprnn Ha noBepxHOCTn 3eMnn n pa3MemeHHbix, 
HanpuMep, Ha waccw aBTOTaraMew. B csoto OMepeAb, nepeABuxHbie eMKOdn u 
hctomhukm nMnyribCHoro HanpaxeHWH coeAnneHbi c nocTOHHHow nuHnew 
10 s/ietcrponepeAas 13 Ana nocTOflHHoro Haicon/ieHUfl n noAAepxaHufl npouecca 
ropeHnq 3/ieKTpuiHecKMX Ayr b nnacTe. fl/ia 3axwraHna w noAAepxaHna 
sjieiapusecKux Ayr b rmacTe ncno/ib3yioT Taxxe hctohhukh nepeMeHHoro too 

npOMblUl/ieHHOM HaCTOTbl. 

Ha 0nr. 2 noKa3aHa nooneAOBaTe/ibHOCTb noAK^roseHMfl HOBbix cKBaxnH n 

15 oTK/noseHUfl npeAbiAyiunx CKBaxHH, Mewy kotopumh rrnacT yxe o6pa6oTaH 
snetcrpuMecKHMn AyraMi/i, rAe aJietcrpoAW CKBaxi/tH 1 yxe oTK/uoneHbi ot 
hctomhukob noAann TOKa BbicoKoro Hanp^xeHnq, 3/ieicrpoAbi CKBaxnH 2 
noAK/iioMeHbi k hctomhwom m/ih ceTn TOKa BbicoKoro HanpqxeHUfl n MexAy humh 
rop^T 3ne»apnHecKne Ayrn so BHyTpun/iacTOBOM npocTpaHCTBe, a cunoBbiMn 

20 /iwhubmw noKa3aHO pacnpocrrpaHeHne 3/ieiapnHecKoro norm. CKBaxuHbi 3 
noAroTOBfieHbi A/ia 3axnraHna b hux s/ietapusecKnx Ayr m nepeMemeHHH nx ao 
BHyTpurmacTOBOM npocTpaHCTBe b Hanpas/ieHUM, yi<a3aHHOM cTpejixaMH. B 
cjioxhwx reo^ornsecKMX yc/ioanax 3a/ieraHwa nnacTOB 3aAatoT Heo6xoAHMbiw 
nopnAOK n noc/ieAOBaTe/ibHOCTb o6pa6oTKM nnacTOB MecTopoxAeHntf 

25 3/ieKTpnHecKUMM AyraMM. 

ripeA/iaraeMbiw cnoco6 pa3pa6oTtcn He<J)Tera30Bbix MecTopoxAeHt/irt n 
yBe-nnseHUfl cTeneHU n3B/ieHeHua HecJ)TM, ra3a n APyrux none3Hbix ncKonaeMbix 
H3 3eMHwx HeAP npHMeHflioT c-neAyiomuM o6pa30M. 

Ha nio6bix MecTopoxASHnax MoryT nMeTb MecTO ABa BapuaHTa cuTyauww. 

30 llepBaq cuTyauwa - tcorAa Ha hobom MecTopoxAeHwi/t noc/ie 6ypeHnq ceputu 
pa3BeAOMHbix cKBaxnH Ha n/iacT cTaHOBurrcfl n3BecTHO, mto AaBneHne He0TM nnn 
ra3a b nnacTe HesbicoKoe, nnn nMetcrr MecTo Bfl3Kne He<J)Tn, Tpe6yKxane 
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pa3orpeBa, nnn xe nMeioT wecTO BbicoKne MexaHnsecKne nanpaxeHna b cba3m 
c 6oflbiuoM My6nHOii 3a/ieraHnq anacTa, KOTopwe npHBOAflT k 6biCTpoMy 

CMbiKHHUIO ipeiUHH H nop B OKO/lOCKBaXUHHOM npOCTpaHCTBe H CHUXeHWO 

Ae6ma cKBaxuH. B stux c/iynaqx npeA/iaraeMbitf cnoco6 Mcno/ib3yiOT nepea 
5 Hana/ioM 3Kcanyaiaunn HOBoro MecTopoxAeHwq. flpuneM Ha pqAe ysacTKOB, rae 
nnad yxe o6pa6oTaH a/ietcTpusecKHMM AyraMM, MOxeT HanHHaTbcq 
npoMbiai/ieHHaq Ao6biMa, a Ha ocTa/ibHbix ysacTicax rmacTa o6pa6cmca MoxeT 
npoAQ/ixaTbcq no Mepe 6ypeHnq HOBbix cKBaxi/iH Ha n/iacT napanne/ibHO c yxe 
paSoTaramnMM no Ao6wse HecJ)Tn nnn ra3a CKBaxi/iHaMH. 
10 BTopaa curryauHq - KorAa Ha ciapoM MecTopoxAeHW/i 3HaMHTenbH0 ynan 

Ae6uT cymecTByiomux n uiHTeHCMBHo 3KcnnyaTnpyeMbix b npotu/iOM CKBaxuH, 
ho n3BecTH0, MTo 3anacbi Hect)TM \a ra3a eme 3HaMHTe/ibHbie n Heo6xoAi*MO 
yBenuMMTb BHyTpHonacToaoe aaBneHne n TeMnepaTypy aa* naBJieneHuq 143 
HeAP ocTaBiiinxc^ 3anacoB. 
15 B o6enx cwTyaunsx cKBaxHHbi, npo6ypeHHbie ao nosBbi n/iacTa 

repMeTM3npyioT naxepaMM 5 Ha ypoBHe kpob/im n/iacTa n npeABapnTe/ibHO 
pa3MemaioT b hux s/ieiapoAbi 7. Ecjih HaAO 3axesb a/ieiapuMecKyio Ayry 

TO/lbKO B OAHOUl CKBaXUHe 5, TO 3/ieKTpOAbl 7 COeAHHfllOT MexAy co6om 

onaBtcoui BcxaBKOM, paccMHTaHHort Ha onpeA&neHHyjo se/iMMWHy Toica, a 3aTeM Ha 
20 hhx noAaraT tok BbicoKoro HanpaxeHnq ut npn noBbitueHnw HanpqxeHwq n cn/ibi 
TOKa noc/ie pacnnaB/ieHuq scTasKu Mexay 3/ieKrpoAaMH 3axnraeTcq Ayra. Ec/im 
Ha ao 3axesb 3/ieiapnHecJcyio Ayry Mexay AByiwq coceAHMMu cKBaxuHawn 
MecTopoxAeHnq, to aneiapoAbi 7 pa3Meiua»OT b c/ioe n/iacTa, 06/iaAaioiuero 
Han/iyMiuew 3/ieicrponpoBOAHOCTbio n o6ecnesnBaiOT HaAexHbiw KOHTaicr c stum 
25 c/ioeM. B noAaB^qtOLueM 6o/ibiunHCTBe c/iysaeB stum c/ioeM qs/iaeTcq 
BOAOHOcHbiw anow, sajierarotuntf a nosBe nnacTa. B T3kom c/iynae 3/ieicrpoAbi 
7 pa3MemaKDT b BOAe, 3ano/iHaioiuew cxBaxuHy b CMecu c Hetjrrbio n ra30M s 
npocTpaHCTBe ao HuxHero Topua naKepa. HecfcTb, KaK 6o/iee zieriotii KOMnoHem- 
CMecu, 0Ka3biaaeTcfl Bsepxy cTO/i6a xhakocth, a BOAa - BHM3y. 
30 flpn noAase too BbicoKoro HanpqxeHi/tq Ha sneKTpoAbi 7 Mepe3 

coeAWHMTe/ibHbie BbicoKOBO/ibTHbie Ka6e/in 1 1 ot nepeABMXHbix hctomhukob 
HMny/ibCHoro HanpqxeHUfl n MoiUHbix eMKOCTert 12, b c/iysae 3axnraHnq 
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3/ieKTpnMecKow nyrn TO/ibKO 8 oahom CKBaxuHe 5, npoucxoAUT pacnnaB/ieHue 
BCTaBKH, coeAUHJiioiueti a/ietorpoAbi 7 n MexAy humh b cKBaxuHe B B03HHKaeT 
3/ieicrpnMecKaq Ayra 10. B c/iynae, Kor^a oahhm m3 s/ieicrpoAOB AB/iaioTcfl 
o6caAHbie Tpyobi 6 CKBaxuHbi, noc/ie noAasn tok3 BbicoKoro HanpqxeHna 
3/ieicrpoA 7 otboaat ot oQcaAHbix Tpy6 6 n pa3pbiBaioT KOHTatcrbi MexAy 
humh, a pe3y/ibTaTe sero Toxe B03HwcaeT sneKTpusecKaH Ayra 8 b 
CKBaxuHe A. ripw 3axnraHMn a/ieio-pi/mecKO* Ayrw Me>KAy AByMa coceAHMMn 
cKBaxuHaMU MecTopo>KAeHMq nosbiwaioT HanpaxeHwe Ha 3/ietcrpoAax 7 coceflHux 
CKBaxnH ao TaKOM deneHU, mto nponcxoAm npo6ow n/iacia no cnora c 

MaKCHMa/lbHOM 3/ieKTponpOBOAHOCTbiO (BOAOHOCHOMy C/lOiO), \ASVA 

npeABapnTenbHo pa3orpeBaioT Han6o/iee a/ietaponpoBOAHbirt anoii nnacTa h npn 
noAJaepxaHnu Heo6xoAHMorb HanpaxeHi/ia Toxe 3axnraeTca 3/ieicrpuMecKafl Ayra 
9 MexAY CKBaxuHaMU A n 6 c TeMnepaTypow n/ia3Mbi b Hew ao ascatkob 

TUCflH rpaAyCOB no Ue/lbCHIO B 33BHCHMOCTH OT Be/ll/IMUHbl HOMHHa/lbH blX 

tokob. CKopocTb HapacTaHwa HanpaxeHnq u MaKcwMa^bHoe ero 3HaneHne 
3aBHCHT ot napaMeTpoa 3JieKTpnsecKoi?i uenn. HeM 6onbaie paccToaHi/ie MexAy 
3/ieicrpoAaMH OTAe/ibHbix CKBaxHH, TeM 6o/ibwe 6yAeT MaKci/iManbHoe 3HaseHne 
ycTaHaB^inBaiomero Ayry HanpaxeHHfl. C yBenumeHneM AaBneHHa 
TeMnepaTypa n/ia3Mbi nosbiwaeTCfl. Dpn TOKax ao 10000 A Ayra ropuT b 
pacce^HHOM BHAe, a npn 6ojibUJnx TOKax - b cxaTOM BWAe. SneicrpwHecKaH Ayra 
mmeicn oahhm H3 bhaob pa3p*Aa b ra3ax n/in napax, KOTopbirt 
xapaKTepui3yeTC9 6onbiuoM n/ioTHocTbio too, He6o/ibiunM naAeHneM HanpqxeHna 
b cTBO/ie Ayrn n BbicoKow TeMneparypow. B cb«3m c TeM, hto /iio6aq 
3/ieKTpwHecKafl uenb 06/iaAaeT MHAyKTHBHOCTbio n eMKOCTbio, to nyTeM 
BJcmoseHnfl a AaHHyio uenb Aono/iHHTe/ibHbix orpoMHbix MHAytcTHBHocTeii ut 
eMKOCTew Ha noBepxHOCTw 3eM,nn no6nBaioTCfl 3anaceH(/m 3HaHHTe/ibHort 
3/ieKTpoMarHMTHOti SHeprnn, KOTopaa npw pa3Mw<aHnn uenut nepeMeHHoro to tea 
ocBo6oxAaeTca n nepexoAUT b TennoByto SHeprwo, nacTb ee nepexoAUT b 
Apyrne buaw 3Heprnw, a B03HHKiuafl anetcrpuMecKaa Ayra m oicpyxaiotuafl ee 
cpeAa AB/mioTc* 3HepronomoTHTe/iflMn. nosTOMy b OKpyxaiomert Ayry cpeAe 
nponcxoAMT ncnapeHne xhakom h TsepAoti cocTaB/i^ioiunx anacTa h b Me ma 10 mux 
nopoA 3a cpaBHUTenbHO He6onbujne npoMexyncn BpeMeHu npu oneHb BbicoKori 
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TeMnepaType. Bee sto npuBOAMT k 3HannTe/ibHOMy nosbiuJeHHio 
BHyTpunnacToeoro AasneHuifl n eme 6o/ibtueMy B03pacTaHwo TeMnepaTypbi 
n-na3Mbi b ropamert Ayre, nosTOMy b ruiacTe ropjrr Ayrn oseHb BweoKoro 
AaB/ieHna n TeMnepaiyp, KOTopbie nepeMemaiOTCH bo BHyTpunnacTOBOM 
npocTpaHCTBe b 3aAaHHOM nopaaKe h noc/ieAOsaTe/ibHOCTn, oGpaSaTbiBaa ero Ha 
Bcert m/ih 3aAaHHOM sacTn rmoLuaAM MecTopoxAeHna, mto npuiBOAWT k pe3KOMy 
n3MeHeHw»o HanpflxeHHo-Aect)opMMpoBaHHoro n TeMnepaTypHoro cocTO^HMfl 
n/iacTa no/ie3Horo ncxonaeMoro v\ BMemaiomux ero nopoA- H3MeHaeTca 
cudeMa TpemnH n nop, noflB/iaiOTCfl nycTOTbi n CBo6oAHbie npocipaHCTBa b 
nnacTe 3a CMeT ncnapeHH* TBepAbix n xhakhx 0a3, sto noc/ie raweHWfl Ayr 
npuseAeT k eme oAHOMy nepepacnpeAe/ieHwo HanpflxeHt/iui ot ropHoro 
AaB/ieHUfl n sto Toxe no/ioxurre/ibHO ctcaxeTca Ha yBe/inseHnn npnTO<a Hecfc™ 
n ra3a b CKBaxttHbi. Bfl3icocTb He<t>™ b 3HaMUTe/ibHort cieneHu 6yAeT cnnxeHa, 
BbxxeHbi CMO/iflHbie n napa<t»nHOBbie cocTaB/iaiomne He<$>™ b nopax u 
rpemnHax. 

06pa6oTKa He$Tera30HOCHoro n/iacTa s/ieicrpuMecKHMn AyraMU b 
npeAe/iax MecTopoxAeHnq MoxeT 6biTb npupasHeHa c tomkm 3peHna cHuxeHna 
ropHoro AaB/ieHUfl k noA3eMHow oTpa6oTKe 3amnTHoro rmacTa Ha yro/ibHbix 
MedopoxAeHnqx, KorAa c phaom pacno/ioxeHHoro nnacTa CHUMaiOTca 
HanpaxeHHfl ot ropHoro AaB/ieHH* n o6/ierMaeTca ero Aera3auna. Ho, KpOMe 
3Toro. b npeAnaraeMOM cnoco6e npwcyTCTsyeT eme ue/ibM poA 3HasnTe/ibHbix 
npenMymecTB. 

B uTore, nocne o6pa6oTKH He0rera3OHocHoro rmacra MecTopoxAeHnq 
3/ieKrpnMecKMMM AyraMM pe3<o B03pacTaeT cieneHb u3B/ieseHi/iq n3 Hero 
He<t>™ n ra3a, mto no3BormeT 303poAUTb k npoMbiiu/ieHHOw sKcnnyaTauw/i 
Aaxe A38HO oTpa6oTaHHbie MecTopoxAeHi/iq npw Ha/inwnn b hux eme He 
n3B/ieMeHHbix 3anacoB He<fc™ n rasa n npn6/in3HTbca k, npaKTunecKn, 
no/iHOMy n38neMeHnio stmx 3anacoB H3 MecTopoxAeHnw KaK cTapwx, Ta< u 
HOBbix, T3K kbk o6pa6oT»cy nnacTOB MecTopoxAeHnw sneicrpMMecKMMn AyraMM 
moxho ocyiuecTB/iflTb MHoroKpaTHo nepe3 Heo6xoAHMwe BpeMeHHbie nHTepsa/ibi. 

TaKUM o6pa30M, npeA/ioxeHHbirt cnoco6 no3BormeT no/iysnTb 
3HaMMTe/ibHbiM sKOHOMnnecKHti acfccfceicT npn ero ncnonb30BaHUH n qB/iaeTca 
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3Ko/iornHecKu sucTbiM cnoco6oM. Ero moxho ycnewHO i/tcno/ib30BaTb 
noA3eMHOM ra3nc})WKaunn yro/ibHbix n/iacTOB, mto 3HasnTe/ibHO noBbicm 
deneHb n3B/iei<aeMoc™ yr/ia ui3 3eMHbix Heap, no3Bonm 3HaMMTe/ibHO 
yMeHbiunTb 3arp«3HeHne oKpyxatomew cpeAbi BpeAHbiMn oTxoaaMM ropHow 
5 npoMbiiiJ/ieHHoc™ (oTBa/iaMH nopoAbi, oTKasaHHUMM noA3eMHbiMK BOAaMU H3 
cKBaxnH n ropHbix Bbipa6oTOK c bwcokum coAepxaHneM cepbi w Apyrwx 
speAHbix npuMecew, nonaAaiOLunx b BOAoeMbi) n y/iynujuTb sKO/iorwo 
TeppnTopww, Ha KOTopbix 3a/ieraiOT no/ie3Hbie i/tcKonaeMbie. C noMombJO 3Toro 
cnoco6a moxho Taxxe yHWHTOXi/tTb noA3eMHbie 3axopoHeHUfl n Morn/ibHnw/i c 

10 oixoAaMn BpeAHbix paAnoaKTMBHbix n xnMnsecKHx BemecTB, cxuirafl n ncnapflfl 
ux noA 3eMneui b nnazue 3/ietapnMecKHx Ayr 6e3 AocTyna Kwc/iopoAa 
B03Ayxa, m npermTcTByn, TeM caMbiM, ux pacnpocTpaHeHwo noA3eMHbiMui BOAaMU 
a Apyrne Mecia. ripeanaraeMbiM cnoco6oM moxho AoSnTbca Bbin/iaB/ieHnq b 
noA3eMHbie Bbipa6oTKH H3 pyAHbix xnn, Ten \a /ihh3 MeTa/i/ios, HanpuMep. 

15 TaKnx KaK30/ioTO, cepe6po n Apyrwx, o6/iaAaiotAwx oseHb bucokom 

3/ieKTponpOBOAHOCTbiO. 
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1 

2 OOPMY/1A H305PETEHMH 

3 

4 

5 1. Cnoco6 pa3pa6oTKn He<t>Tera308bix MecTopoxAeHKrt n yBe/iHMeHwa 

6 deneHM n3B/ieseHn* HecfiTu n ra3a, cor/iacHO KOTopoMy b cKBaxuHax, 

7 npo6ypeHHbix Ha MecTopoxAeHnw, pa3MewatoT 3/ietcTpoAbi, repMeTH3npyroT mx 

8 na<epaMn u noAaiOT k a/ieiorpoAaM nepeweHHWM. nocTOflHHbirt w/iw 

9 nMny/ibCHbirt tok BbicoKoro HanpaxeHMfl, oTnuMaromnwcq TeM, mto 

10 cKBaxuHbi repMeTH3npyioT naicepaMu Ha ypoBHe kpobjih rmacTOB, w noc/ie 

1 1 nonasH sJieKTpwMecicoro Toica pery/inpyioT napaMeTpbi TOKa n HanpaxeHua m/m/ih 

12 B3anMHoe pacno/ioxeHne 3/ie»crpoAOB nnn o6ecneMeHMfl B03HHKHOseHwq 

13 a^eicrputMecKOW Ayrn MexAy 3/ieicrpoAaMH, pa3MemeHHbiMH b, no MeHbuiert 

14 Mepe. oahom CKBaxHHe n/in wexAy 3/ieicrpoAaMH AByx coceAHMx cKBaxuH. 
15 

16 2. Cnoco6 no n. I.OT/innaiowHvicfl TeM, mto 3/ieKTpwMecKwe Ayrw 

17 3axutraioT nocpeACTBOM pacanaB/ieHua BCTaBKW MexAy 3/ieiorpoAaMn nnn 

18 pa3BeAeHneM KOHTaicroB 3/ie»apoAOB b oahom cKsaxwHe, n/in nyTeM npo6oa 

19 npoMexyncos MexAy 3/ieiapoAaMM AByx coceAHi/ix CKBaxuH npn noBbiiuennH 

20 HanpaxeHUfl Ha hux. 
21 

22 3. Cnoco6 no n.1,oT/inHaioiuni4Cfi TeM, mto 3/ieicrpuiMecKne Ayrn 

23 3axnraiOT MexAy 3/ie»crpoAaMn b HecKO/ibKnx napax CKBaxuH MecropoxAeHuq 

24 v\ b Heo6xoAHMow nocneAOBaTe/ibHocTn MeHfliOT napbj CKBaxuH, MexAy kotopumm 

25 saxttraioT 3/ieiapnHecKne Ayru so BHyTpun/iacrroBOM npocrrpaHCTBe. 
26 

27 4. CnocoQ no n.l.OT/iUMaiomniicfl TeM, mto npn Heo6xoAHMOCTH 

28 noAAepxaHnq 3aAaHHbix Be/iuMMH BHyTpwn/iacTOBoro AaBneHuq n TeMnepaTypw 

29 HecJ)TM n ra3a, npouecc o6pa6oTKn nnacToa 3/ieicrpnMecioiMi/i AyraMn noBTopatoT 

30 MHoroKpaTHO Mepe3 Heo6xoAHMbie BpeMeHHbie nHTepBa/ibi. 
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"A" joKywetrr. onpeatisioiiiHit o6uiHft ypoecHs tcxhkkm npHopKTrra k npHseaeHHUH ana notiHM&Htu KnotipereHiu 
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pOBaHHR) H TJL TaHHH C OJHMM W1H HeCKOJlUCHMH aOKVMCHTaUH TOH XC 

"P" ^okyucht, onyfiaHKOBaHiftifl 20 aaiu McxayHapoaHoft no- KarcropHH 

ja4H, ho nooic aana HcnpatuHBacworo npHopHTera "&' jok vmcht. sBJiaiouiHHca naTtHTOM-aHanoroM 


Hm neHCTBHTtnbHoro saBepuietiKfl McxnyHaponnoro noHcica 
30 aHBapa 1998 (30.01.98) 


HaTa ornpaBKH HacrOHiuero OTMera o MexaynapojiHOM 
noHcxe: 25 MapTa 1998 (25.03.98) 


HaHMeHOBaHHc h an pec MexayHapoaHoro noHcxosoro opraHa: 
BcepoccHftcicHH HayHHO-HccjieflOBarenbCKHfi HHCTHTyr 

HHCTHTyr POCyiiapCTBeHHOH naTeHTHofl 3ICCncpTH3bI, 

Pocciw, 121858, MocKBa, EepexKOBCKaa Ha6., 30-1 
Oaxc: 243-3337, TejieTawn: 114818 flOHAHA 


ynojiHOMOHCHHoe jthuo: 

A.riCTpOB 

Teneo>oH tt: (095)240-5888 



OopMa PCT/ISA/210 (BTopoH jihct) (hwjh. 1992) 



